Chronic obstructive pulmonary disease (COPD) limits the ability to perform activities of daily living (ADL). The Pulmonary Functional Status and Dyspnoea Questionnaire (PFSDQ) measures general dyspnoea, dyspnoea during ADL (dyspnoea score) and loss of functional performance (activity score) for a large number of activities commonly performed by adults. The questionnaire is only validated for male patients. The aim of our study was therefore to validate the PFSDQ for women with COPD. We then wanted to investigate possible gender differences in responses to the PFSDQ and whether associations between the PFSDQ and pulmonary function, exercise capacity, health related quality of life (HRQoL) and general quality of life (QoL) were influenced by gender. This crosssectional, observational study included 110 COPD patients. Sixty-five men and 45 women, referred to pulmonary rehabilitation participated. Pulmonary function and six-minute walking distance (6MWD) were measured. Patients completed PFSDQ, St George's Respiratory Questionnaire (SGRQ, HRQoL) and Perceived Quality of Life Scale (PQoL, QoL). No gender differences were found in pulmonary function (% of predicted), 6MWD, SGRQ or PQoL. Most items in the PFSDQ were found relevant by both women and men. Activity Scores were only different for men and women for items concerning home management; women had changed their functional performance the most, particularly for the heaviest chores. No gender differences were found in dyspnoea scores. Moderate correlations were found between PFSDQ and 6MWD, SGRQ and PQoL. Multiple linear regression analyses showed that these relations were not influenced by gender. We consider PFSDQ as applicable to women as to men as a comprehensive measure of functional performance and dyspnoea. The questionnaire gives information complementary to measures of exercise capacity, HRQOL and QOL. The larger loss of functional performance in home management among women should be taken into account in the treatment of COPD patients.
Introduction
Chronic obstructive pulmonary disease (COPD) is one of the major causes of morbidity and mortality worldwide. 1 COPD severity is classified according to the reduction in pulmonary function, 1 but the disease also causes reduced functioning beyond the respiratory system. Among such impacts are limitations in the performance of activities of daily living (ADL), often referred to as functional performance. 2, 3 Increased participation in daily activities is one of the primary goals of pulmonary rehabilitation, 1 but few methods measure this specifically.
The Pulmonary Functional Status and Dyspnoea Questionnaire (PFSDQ) was developed by Lareau et al. as a comprehensive measure of functional performance and dyspnoea related to ADL. 4 However, while gender differences were taken into consideration in the selection of items, evaluation of the questionnaire was carried out in an all male population. The questionnaire may not be applicable to women if there are large inequalities in the number of relevant or missing items between men and women, or if the associations between PFSDQ and other measures of health exhibit gender differences of some magnitude. An investigation of the PFSDQ for gender differences is therefore advisable before applying it to female populations.
Male patients have dominated many investigations of the effects of COPD in the past, due to a larger number of men than women diagnosed with the disease. However, the prevalence of COPD among women is now reaching the same level as men. 5 Studies of other diseases to a variable extent indicate gender differences in the effects of illness on the patients' daily lives. [6] [7] [8] Also, among COPD patients attending a pulmonary clinic, De Torres et al. found that women had worse health related quality of life (HRQoL) and reported more dyspnoea than men. 9 The proportion of COPD patients reporting dyspnoea was also higher for women in a population based study. 10 Pulmonary rehabilitation programs frequently include sessions about energy conserving techniques and the need for aid or adaptations in patients' homes to relieve some of the activity restrictions and related dyspnoea caused by the disease. Yet, reductions in the performance of ADL caused by COPD are less studied, particularly with respect to gender differences.
Our primary aim was to investigate the validity of PFSDQ in a female compared to a male population of COPD patients. If the PFSDQ was found valid for women, we then wanted to assess activity related dyspnoea and changes in functional performance for differences between men and women with COPD.
Materials and methods

Subjects
The study was carried out among COPD patients admitted for pulmonary rehabilitation. One hundred and sixty consecutive patients were asked to participate. Forty declined participation, most referring to the burden of the many tests requested at the beginning of the rehabilitation programme. Two had reduced vision, which prevented filling in the questionnaires. Eight were later excluded because their diagnosis was changed after further investigations. Thus, 110 patients, 65 male and 45 female, participated in the study. Fortyfour were current smokers. The questionnaires were administered at a set appointment in the following order: St George's Respiratory Questionnaire, Perceived Quality of Life Scale, Pulmonary Functional Status and Dyspnoea Questionnaire. The Regional Medical Ethics Committee approved the study, and written informed consent was obtained from each patient.
Questionnaires
The Pulmonary Functional Status and Dyspnoea Questionnaire (PFSDQ) is a disease specific questionnaire with three separate components: activity, dyspnoea during ADL and general dyspnoea. 4 The first two components refer to 79 commonly performed activities that may be grouped into five categories: self-care (15 items), mobility (14 items), eating (eight items), home management (22 items) and social/recreation (20 items) . The questionnaire has been examined for reliability and for content, construct and concurrent validity with good results. 4,11 A 10 item form of the questionnaire (PFSDQ-M) has later been developed with an additional component about fatigue. 12 For the study of gender differences, we preferred the detailed information from the larger number of activities represented in the original, long form. Also, the great variety represented by the 79 activities makes it possible to screen for loss of function that should be targeted for occupational therapy or social counselling.
The activity component addresses the change in functional performance, that is, how the present level of participation in daily activities compares to the time before developing breathing problems. The patients are asked to rate this change for each of the 79 activities on an 11-point scale from '0' ('As active as I've ever been') to '10' ('Have omitted entirely'). Scores 1-3 indicate a minor change, 4-6 a moderate change and 7-9 an extreme change in functional performance. Activities never performed by the patient are to be marked in a separate column ('Has never been an activity'). The activity score (AS) is the mean score of the 79 activities, and mean scores can also be computed for each of the five categories ('self-care' and so on). Please note that the change of scale from 7 to 11 points published for the PFSDQ-M 12 has later been adopted by the original author also for the PFSDQ (long form) used in our study.
The dyspnoea component asks the patients to rate their level of dyspnoea for each of the 79 activities on an 11 point scale from '0' ('None') to '10' ('Very severe'). Scores 1-3 indicate mild dyspnoea, 4-6 moderate dyspnoea, 7-9 severe dyspnoea. The mean dyspnoea for the 79 activities constitutes the dyspnoea score (DS), and scores are computed for each category in the same way as for the activity component.
The general dyspnoea component consists of six questions about overall dyspnoea experienced by the patients independent of specific activities. Each question is scored separately (PFSDQ 1-6 ).
As recommended, 13 three independent translations of the original English version into Norwegian were made by S.S., E.H. and L.M., and then pooled to form the first version. Some items were discussed with S Lareau to ensure conceptual equivalence. An independent translator with English as her native language then made the back-translation. A committee of all four translators reviewed the source and final versions, and adjustments were made.
The St George's Respiratory Questionnaire (SGRQ) is a widely used, disease specific measure of HRQoL for self-completion with well established reliability, validity and responsiveness. 14 The weighted scores of the 76 items in the questionnaire form a total score (SGRQ tot ) and three sub scores: symptoms (SGRQ sym ), activity (SGRQ act ), impact (SGRQ imp ). Responses with more than 10 items missing were discarded. 15 SGRQ is scaled from zero to 100, with lower scores indicate better HRQoL.
The Perceived Quality of Life Scale (PQoL) is a measure of quality of life (QOL) without relation to any specific disease or condition. 16 The questionnaire consists of 19 items where the participants rate their satisfaction with different aspects of life on an 11 point scale from 0 ('extremely dissatisfied') to 10 ('extremely satisfied'). The PQoL total score was calculated as the mean response of the 19 items.
Higher scores indicate a better QoL.
Respiratory impairment
Post bronchodilator forced vital capacity (FVC) and forced expiratory volume in one second (FEV 1 ) were recorded (Masterlab, Jaeger, Würtzburg, Germany). Residual volume (RV) and total lung capacity (TLC) were measured by whole body plethysmography, and diffusion capacity of the lung as transfer factor for carbon monoxide (TLCO) by single breath method (Masterlab, Jaeger, Würtzburg, Germany). Values were recorded as percentage of predicted values. 17, 18 
Exercise capacity
Six-minute walking tests (6MWT) were performed as described by Guyatt et al. 19 The test was performed twice, and six-minute walking distance (6MWD), Borg score for dyspnoea 20 and oxygen saturation (SpO 2 , Nonin PalmSAT Model 2500) recorded from the test with the longest 6MWD.
Statistical analyses
Values are reported as mean (SD) or median [25th; 75th percentiles]. Independent-samples t-test, Mann-Whitney or chi-square tests were used as appropriate for comparisons between men and women.
Pearson correlation coefficients were computed for the relationship between variables. The influence of gender on the association between PFSDQ scores (AS and DS) and other parameters was explored by multiple linear regression analyses. A value of P Ͻ 0.05 was considered significant.
Results
Patient characteristics are listed in Table 1 . More women were current smokers or lived alone. There were no gender differences in FVC and FEV1 in percentage of predicted values, and the observed differences in FVC and FEV1 are therefore not clinically important.
Content validity
The percentage of missing items in the activity component was low and not different between women (4 [2; 9]) and men (3 [1; 5] , P ϭ 0.08). The median proportion of items rated as never performed was only 3% [0; 7] for men and 6% [3; 11] for women (P ϭ 0.02) ( Table 2 ). In the 'self-care' category, two questions about shaving were found irrelevant by most women. When these two were omitted, there was no gender difference for the remaining 13 items. Also the 'home management' category contained items that a predominance of either men or women rated as 'Has never been an activity' (Figure 1 ), but the median proportion of such activities were not significantly different between the genders for this category as a whole. In contrast, the median proportion of such items was significantly different for women and men in the 'recreation/social' category, and here the loss of items in one area for women were not counterweighted by a similar loss for men in other areas of functioning ( Figure 1 ).
Concurrent validity
Pearson correlation coefficients with other variables are listed in Table 3 for both the activity and the dyspnoea components. There were significant correlations between DS and pulmonary function variables for male, but not for female, participants and the coefficients for associations to exercise capacity and HRQoL seemed higher for men. However, no significant effect of gender was found with multiple linear regression analyses with DS or AS as dependent variable and gender and pulmonary function, exercise capacity or HRQOL as independent variables (Table 3) .
Both PFSDQ and PQoL contained questions about walking. This offered an opportunity to correlate functional performance and QoL for this area of functioning for the entire group of patients. The correlation coefficient was moderate (r ϭ Ϫ0.35, P Ͻ 0.0005) between the degree of satisfaction with 'the amount (the distance) that you walk' in the PQoL and AS of the five items in the PFSDQ about walking. Moderate correlation was also found between these items in PFSDQ and 6MWD (r ϭ Ϫ0.37, P Ͻ 0.0005).
Gender differences
A significant difference in the change in functional performance (AS) between men and women was found in the 'home management' category ( Table 4 ). The magnitude of this difference was not uniformly distributed across the 22 tasks in this category, but was present mainly for the more physically demanding activities ( Figure 2 ). For all these items, women had higher AS than men. No significant gender differences in activity scores were found for single items or categories outside the 'home management' category.
All subjects confirmed that they had experienced shortness of breath (PFSDQ 1 ). Eighty-two percent of the women and 70% of the men had experienced such severe shortness of breath that they thought they would suffocate (PFSDQ 2 ). The number of experiences of shortness of breath per month (PFSDQ 3 ) was the same for women (4 [1; 9]) and men (4 [2; 15] ). Total dyspnoea score and dyspnoea rated for PFSDQ [4] [5] [6] and for each of the five categories are listed in Table 2 . There were no gender differences for these mean scores.
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Chronic Respiratory Disease A few activities caused significantly more dyspnoea in women than in men: vacuuming, making the bed, grocery shopping, driving a car, making an overnight trip and entertaining friends. Smoking status or living alone were not found to be confounding factors in the relationships between gender and PFSDQ scores when explored with linear regression analyses.
Discussion
The Norwegian version of the PFSDQ performed in the same way as the original. The men studied by S Lareau in the validation of the original American PFSDQ were somewhat older (64 years) and had greater respiratory impairment (FVC ϭ 74, FEV 1 ϭ 41, in % of predicted) than our male group. 4 Their dyspnoea 'on most days' (PFSDQ 4 ϭ 5.6) and 'with most day-to-day activities' (PFSDQ 6 ϭ 5.8) were similar to our male group (Table 4 ). The DS for the categories were generally higher in the American group, as would be expected for individuals with a more pronounced disease. The correlation coefficients for men between AS and pulmonary function, 6MWD and HRQoL were very similar to those reported in other studies of male populations. 21, 22 Therefore, we believe that the translated version measures the same concepts as the original.
We found that the PFSDQ contained activities performed by a majority of both men and women. Most subjects left out a few items scattered across the questionnaire, but the percentages of missing values were still small, and about the same for both genders. We therefore consider the AS and DS of the PFSDQ to be as appropriate measures of functional performance and dyspnoea for women as for men. The same conclusion ADL among patients with COPD S Skumlien et al.
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Figure 2
Difference in activity scores for men and women in the 'home management' category. Mean Activity Score for men and women for each item in the 'home management' category. *Denotes a statistically significant difference (P Ͻ 0.05) in mean score, independent samples t-test.
can be drawn for the five categories, but some caution is advisable in the use of scores from the 'recreation/social' part. There seemed to be a scarcity of activities commonly performed by women among the 20 items in this category. Among our participants, both men and women had on average experienced a mild to moderate change in their functional performance compared to the time before developing a breathing problem (Table 4 ). It is important to notice that the PFSDQ measures change, not absolute levels of activity. The information from PFSDQ therefore makes it possible to discover declines in the performance of activities essential to the self-sufficiency of the patient and proper action can be taken. Like in the original study, 4 the reduction in functional performance (AS) was most pronounced for 'mobility', and least for 'eating', also parallel to what others have found with generic measures of HRQoL. 23 COPD affects muscle strength and the capacity of the cardio-respiratory system to an increasing extent with progressing disease. Performance of the more physically demanding activities in the 'mobility' and 'home management' categories would therefore be expected to be the first to be influenced.
The general impression was that the similarities between the two genders were more marked than the differences. An interesting difference in AS between men and women was, however, found in the 'home management' category. Activity scores for each item showed that women had changed their activity level to a larger extent than men for most of these activities, but in particular for heavier tasks, like vacuuming, making the beds or raking and mowing the lawn (Figure 1 ). For some of these items, women also rated their dyspnoea as worse than the men (making the bed, vacuuming), but not for others (raking and mowing the lawn). There is probably no simple explanation for these findings. The activities in 'home management' are characterized by a greater involvement of arm work than items in the other categories, and might be more demanding for women given their lower muscular strength. But if a lower muscular strength were the sole reason, similar observations would be expected for the 'mobility' category, since the same relationship between work capacity for arms and legs has been found for women and men. 24 If women and men vacuum clean at similar absolute workloads, women will perform at a higher relative workload, likely get more dyspnoic and subsequently reduce their functional performance for this activity. It is also possible that patients are more reluctant to adjust the way they do chores that they consider an important part of their responsibility. Maybe men adhere to their traditional tasks to a larger degree than women because they con-sider a loss of functional performance less acceptable. Another possibility is that the 0.9 point higher AS in this category for women is a chance finding (type I error). Using Lareau's estimates for standard deviation, 4 we only had a power of 65% to find this difference with our sample size. However, the uniform dissimilarity throughout the items in the category points towards a true gender difference.
We found very similar scores for dyspnoea for both genders for all categories of the PFSDQ as well as at the end of the six-minute walking test. Other studies using comprehensive scores for dyspnoea related to ADL have found the same. 25, 26 In other surveys, women have reported higher degrees of dyspnoea than men. De Torres found a higher proportion of women with MRC grade 3-4 compared to men with the same degree of lung function impairment. 9 In a Swedish study, more women experienced 'shortness of breath when hurrying on level ground or up a slight hill'. 10 These studies used short, categorical scales and asked about dyspnoea during walking only. This may lead to different answers than the detailed questions of the PFSDQ.
Both components of PFSDQ correlated significantly with reductions in pulmonary function, HRQoL and general QoL. Since some of the questions included in the activity and impact parts of the SGRQ are parallel to items in the PFSDQ, the close correlations between AS and these sub-scores of the SGRQ were expected. Similar associations have been reported for other questionnaires concerning activity related dyspnoea. 27, 28 The correlation with general QoL was only moderate. The value of completing a task without difficulty has been shown to be greatly influenced by how important the task is to the individual. 29 The fact that these questionnaires use a preset number of items that are probably of variable importance to each patient, may account for part of the moderate association between PFSDQ and PQoL. We also found that the loss of functional performance was not closely linked to a proportionate dissatisfaction for single items in PFSDQ and PQoL addressing similar areas of functioning (walking). Reductions in exercise capacity, HRQoL, QoL and functional performance clearly represent different negative effects of COPD. Consequently, the change in functional performance cannot be inferred from the other tests, but must be evaluated as such. Otherwise, a decline in the management of ADL may escape attention and proper remedial actions be delayed.
In conclusion, we found the properties of the Norwegian translation of the PFSDQ to be the same as the original version. The questionnaire is a valid measure of the change in functional status and of activity related dyspnoea for women as well as men, although some caution should be taken in the use of scores from the 'recreation/social' category. The changes in functional performance were similar for both genders, with the exception of the 'home management' category, which was more reduced for women. No gender differences in dyspnoea were found.
